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Description 

METHOD AND APPARATUS FOR 
MEASURING FACE ANCLE 

Federal Research Statement 

[0001] [Not Applicable] 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a method and apparatus 
for measuring the face angle of a golf club, golf club head 
or golf club head face component. 

[0004] Description of the Related Art 

[0005] Face angle is roughly defined as a static measurement of 
how open or closed a club face is relative to a target line. 
This is usually determined by the sole design and the an- 
gular relationship between the shaft and the club head, 
which is called the bore angle. Measurement of the face 
angle of a golf club or golf club head is difficult, and 
prone to operator error. 



[0006] one device currently used to measure face angle is a M- 

300 device. An operator will place a golf club in the device 

and attempt to determine the "keel point" of the club 

head. The keel point is a contact point of the sole with a 

predetermined line on the ground. Operator error in using 

the M-300 can cause the measurement to be completely 

inaccurate. Thus, the industry requires a more objective 

method and apparatus to measure face angle. 
Summary of Invention 

[0007] The present invention provides an objective method and 
apparatus for measuring the face angle of a golf club, golf 
club head or face component of the golf club head. The 
present invention allows for the center of gravity equilib- 
rium point of a golf club to be simulated in order to find 
the face angle of the golf club, golf club head or face 
component of the golf club head. 

[0008] one aspect of the present invention is an apparatus for 
measuring the face angle of a golf club, a golf club head 
or a face component. The apparatus comprises a base, a 
base plate assembly, a non-contact displacement measur- 
ing assembly, a lie adjustment assembly, a shaft support 
assembly, a shaft center sensor assembly and an operator 
interface terminal. The base plate assembly is positioned 



on the base and is capable of X-Y movement relative to 
the base. The non-contact displacement measuring as- 
sembly comprises a face center locating device, a plurality 
of non-contact displacement measuring devices, a vertical 
movement device and a horizontal movement device. The 
non-contact displacement measuring assembly is posi- 
tioned on the base forward of the base plate assembly. 
The lie adjustment assembly is positioned on the base 
rearward of the base plate assembly. The lie adjustment 
assembly comprises a lie scale plate, an arm and a guide 
support plate. The shaft support assembly is attached to 
the guide support plate of the lie adjustment assembly. 
The shaft support assembly comprises a shaft support 
arm and a shaft support device with an aperture. The 
shaft center sensor assembly is attached to the arm of the 
lie adjustment assembly above the base plate assembly. 
The operator interface terminal is positioned on the base. 
[0009] Another aspect of the present invention is a method for 
measuring the face angle of a golf club, a golf club head 
or a face component. The method commences with ori- 
enting the golf club, the golf club head or the face com- 
ponent on a base plate of an apparatus. Next, a face cen- 
ter locating device is aligned with a center point of a face 



of the golf club, golf club head or the face component. 
Next, the face angle golf club, golf club head or face com- 
ponent is determined by measuring the distance of a plu- 
rality of non-contact displacement measuring devices, at 
least two of the plurality of non-contact displacement 
measuring devices positioned on opposite sides of the 
face center locating device. 
[0010] Another aspect of the present invention is a method for 

measuring the face angle of a golf club. The method com- 
mences with placing a golf club head of the golf club on a 
tacky surface of a base plate of an apparatus. Next, a 
shaft of the golf club is placed in a shaft support assem- 
bly. Next, the shaft is aligned with a lie angle of a golf 
club on a lie scale plate of the apparatus. Next, the shaft 
of the golf club is centered within a shaft center censor 
assembly of the apparatus. Next, a face center locating 
device is aligned with a center point of a face of the golf 
club. Next, the face angle of the golf club is determined 
by measuring the distance of a plurality of non-contact 
displacement measuring devices, at least two of the plu- 
rality of non-contact displacement measuring devices po- 
sitioned on opposite sides of the face center locating de- 
vice. 



[001 1] Yet another aspect of the present invention is a method 
for measuring the face angle of a golf club head. The 
method commences with attaching a mandrel to the golf 
club head. The mandrel simulates a shaft for the golf club 
head. Next, the golf club head is placed on a smooth sur- 
face of a base plate of an apparatus. Next, the mandrel 
attached to the golf club is placed in a shaft support as- 
sembly. Next, the mandrel is aligned with a lie angle for 
the golf club head on a lie scale plate of the apparatus. 
Next, the mandrel attached to the golf club head is cen- 
tered within a shaft center censor assembly of the appara- 
tus. Next, a face center locating device is aligned with a 
center point of a face of the golf club head. Next, the face 
angle of the golf club head is determined by measuring 
the distance of a plurality of non-contact displacement 
measuring devices, at least two of the plurality of non- 
contact displacement measuring devices positioned on 
opposite sides of the face center locating device. 

[0012] yet another aspect of the present invention is a method 
for measuring the face angle of a face component of a 
golf club head. The method commences with attaching a 
mandrel to face component. The mandrel simulates a 
shaft for the golf club head. Next, the face component is 



placed on a smooth surface of a base plate of an appara- 
tus. Next, the mandrel attached to the face component is 
placed in a shaft support assembly. Next, the mandrel is 
aligned with a lie angle for the golf club head on a lie 
scale plate of the apparatus. Next, the mandrel attached 
to the face component is centered within a shaft center 
censor assembly of the apparatus. Next, a face center lo- 
cating device is aligned with a center point of a face of the 
golf club head. Next, the face angle of the face compo- 
nent is determined by measuring the distance of a plural- 
ity of non-contact displacement measuring devices, at 
least two of the plurality of non-contact displacement 
measuring devices positioned on opposite sides of the 
face center locating device. 
[0013] Having briefly described the present invention, the above 
and further objects, features and advantages thereof will 
be recognized by those skilled in the pertinent art from 
the following detailed description of the invention when 

taken in conjunction with the accompanying drawings. 
Brief Description of Drawings 

[0014] FIG. 1 is a top perspective of an apparatus for measuring 
the face angle of a golf club, golf club head or face com- 
ponent. 



[0015] FIG. 2 is an isolated perspective view of the laser assembly 
of the apparatus of FIG. 1. 

[0016] FIG. 3 is an isolated perspective view of the shaft-center 
sensor assembly of the apparatus of FIG. 1. 

[0017] FIG. 4 is an isolated perspective view of the base plate as- 
sembly of the apparatus of FIG. 1. 

[0018] FIG. 5 is an isolated perspective view of the lie adjustment 
assembly of the apparatus of FIG. 1. 

[0019] FIG. 6 is an isolated perspective view of the shaft support 
assembly of the apparatus of FIG. 1. 

[0020] FIG. 7 is an isolated perspective view of the base assembly 
of the apparatus of FIG. 1. 

[0021] FIG. 8 is an isolated perspective view of a calibrating tool. 

[0022] FIG. 9 is a front view of a golf club. 

[0023] FIG. 10 is a heel-side view of a golf club head. 

[0024] FIG. 11 is a top perspective view of a face component for a 
golf club head. 

[0025] FIG. 12 is a flow chart of a general method of measuring a 
face angle. 

[0026] FIG. 13 is a flow chart of a specific method of measuring a 
face angle. 

[0027] FIG. 14 is a perspective view of a golf club within the ap- 



paratus and positioned in front of a non-contact displace- 
ment measuring assembly. 
[0028] FIG. 15 is a isolated view of an operator interface terminal 

of the apparatus. 
Detailed Description 

[0029] As shown in FIG. 1, an apparatus for measuring the face 
angle of a golf club, a golf club head or a face component 
of a golf club head is designated 20. The apparatus 20 
generally comprises a base assembly 22, a non-contact 
displacement measuring assembly 24, a shaft center sen- 
sor assembly 26, a base plate assembly 28, a lie adjust- 
ment assembly 30 and a shaft support assembly 32. 

[0030] As shown in FIG. 2, the non-contact displacement mea- 
suring assembly 24 generally comprises a housing 40, a 
face center locating device 42, a plurality of non-contact 
displacement measuring devices 44 and 46, a horizontal 
movement device 48 and a vertical movement device 50. 
A preferred face center locating device 42 is a primary 
laser 42 and a preferred plurality of non-contact displace- 
ment measuring devices 44 and 46 are secondary lasers 
44 and 46, which are all contained within the housing 40. 
The vertical movement device 50 and the horizontal 
movement device 48 move the housing vertically and hor- 



izontally to align the primary laser 42 with a physical face 
center point of a golf club, golf club head or face compo- 
nent. A knob 52 allows an operator to adjust the horizon- 
tal position of the primary laser 42 relative to the base 
plate assembly 28, and a knob 54 allows an operator to 
adjust the vertical position of the primary laser 42 relative 
to the base plate assembly 28. 
[0031] a preferred laser system is an OPTONCDT 1400 series 
system available from MICRO- EPSILON. A laser optical 
displacement Sensor uses the principal of optical triangu- 
lation, implementing a visible, modulated point of light 
that is projected onto the target surface. Depending on 
the distance to the target surface, the diffused fraction of 
the reflection of this point of light is then focused onto a 
position sensitive array of sensors by a receiving lens. The 
receiving lens and sensors are arranged at a certain angle 
with respect to the optical axis of the laser beam. A self 
contained controller calculates the measured distance 
value, and is derived by the triangulated relationship be- 
tween the laser emitter point, the target point, and the re- 
ceiving lens. The preferred laser is a class 2 red 
(670nanometers) laser having a 1 milliwatt semiconductor 
source, with a range of 20 millimeters. However, those 



skilled in the pertinent art will recognize that other non- 
contact displacement measuring sensors may be used 
with the present invention. 

[0032] a s shown in FIG. 3, the shaft center sensor assembly 26 
generally comprises a sensor device 60, an aperture 62 
for placement of a shaft therein, sensor ports 64 and a 
bracket 66. A preferred sensor device 60 is a FU-18 
fiberoptic sensor from KEYENCE, which is a thrubeam de- 
vice with a red LED detector having a maximum detecting 
distance of 1300 millimeters. 

[0033] As shown in FIG. 4, the base plate assembly 28 generally 
comprises a base plate 70 having a smooth surface 72 
and a tacky surface 74 (not shown), a forward -rearward 
movement device 76, a lateral movement device 78 and a 
frame 84 for holding the base plate 70. A knob 80 allows 
an operator to adjust the forward or rearward position of 
the base plate 70, and a knob 82 allows an operator to 
adjust the lateral movement of the base plate 70. The 
tacky surface 74 is used for measuring the face angle of a 
golf club, and the smooth surface 72 is used for measur- 
ing the face angle of a golf club head or face component. 

[0034] As shown in FIG. 5, the lie adjustment assembly 30 gener- 
ally comprises a lie scale plate 90, an arm 92, a guide 



support plate 94 and an adjustment handle 96. The lie 
adjustment assembly 30 allows the operator to set the 
golf club at its designated lie angle. As shown in FIG. 5, 
the arm 92 and guide support plate 94 are positioned for 
a right-handed golf club, golf club head or face compo- 
nent. The arm 92 and guide support plate 94 would be 
switched to the opposite side of the lie scale plate 90 in 
order to measure the face angle of a left-handed golf 
club, golf club head or face component. 
[0035] As shown in FIG. 6, the shaft support assembly 32 gener- 
ally comprises a shaft support arm 110, a V-block shaft 
support device 112 with a V-aperture 113 and an attach- 
ment knob 114. The shaft support assembly 32 is at- 
tached to the guide support plate 94 of the lie adjustment 
assembly 30. The butt end of a shaft is positioned within 
the V-aperture 113 of the V-block shaft support 112, ap- 
proximately 5 inches from the top of a grip of the golf 
club. 

[0036] As shown in FIG. 7, the base 22 generally comprises a 

housing 120 and a operator interface terminal 122. A pre- 
ferred operator interface terminal 122 is a E-50 terminal 
available from Mistubishi Electric. The apparatus 20 is 
controlled by a programmable logic controller placed 



within the base 22. The apparatus 20 is powered by alter- 
nating current. 

[0037] As shown in FIG. 8, a calibrating tool 200 comprises a 
club head 202 and a shaft 204. The calibrating tool 200 
has a zero degree face angle, and is used to calibrate the 
apparatus before measuring the face angle of a golf club, 
golf club head or face component. 

[0038] An example of a golf club 300 is shown in FIG. 9. An ex- 
ample of a golf club head 302 is shown in FIG. 10. An ex- 
ample of a face component 304 for a golf club head is 
shown in FIG. 11, and such face components are de- 
scribed in U.S. Patent 6, 582,323. As shown in FIG. 9, a 
face center point is designated 310. The face center point 
310 is the geo-centric point of the face. In a preferred 
embodiment, the primary laser 42 is directed at the face 
center point 310 to allow for the secondary lasers 44 and 
46 to determine the face angle of the golf club, golf club 
head, or face component. The mandrel 29 is used for 
measuring the face angle of golf club heads 302 and face 
components 304. The mandrel 29 preferably has a mass 
of approximately 88 grams. 

[0039] a general method 250 for measuring the face angle of a 
golf club, golf club head or face component is shown in 



FIG. 12. First, at block 252, the golf club, golf club head 
or face component is oriented on the base plate 70 of the 
base plate assembly 28 of the apparatus 20. Orienting 
comprises simulating a center of gravity equilibrium sta- 
tus for the golf club when held by a typical golfer with the 
sole of the club head resting on a level surface. As such, a 
golfer typically grasps the golf club five inches from the 
top of the grip, and orienting attempts to position the golf 
club, golf club head or face component in a similar orien- 
tation on the base plate 70. 

[0040] Next, at block 254, a face center locating device 42 is 

aligned with a face center point 310 of the golf club, golf 
club head or face component. In a preferred embodiment, 
a primary laser 42 is aligned with the face center point 
310. The primary laser 42 is positioned by movement of 
the entire laser assembly 24 through use of the horizontal 
movement device 48 and/or vertical movement device 50. 

[0041] N extj at block 256, the face angle of the golf club, golf 
club head or face component is determined by measuring 
the distance of a plurality of non-contact displacement 
measuring devices. In a preferred embodiment, lasers 44 
and 46 are utilized to determine the face angle. The dis- 
tance of laser 44 from its point of origin to the face is 



compared with the distance of laser 46 from its point of 
origin to the face. This measurement should not be taken 
on a scoreline since the depth of the scoreline would in- 
fluence the results. If laser 44 is on the toe side of the 
face and laser 46 is on the heel side of the face, then if 
the distance of laser 44 is longer than the distance of 
laser 46 the face angle is open. Alternatively, if laser 44 is 
on the toe side of the face and laser 46 is on the heel side 
of the face, then if the distance of laser 44 is shorter than 
the distance of laser 46, the face angle is closed. Yet fur- 
ther, if the distance of laser 44 and the distance of laser 
46 are equal, then the face angle is neutral or square. 

[0042] a more specific method 260 for measuring the face angle 
of a golf club is illustrated in FIG. 13. At block 261, a golf 
club head of the golf club is placed on the base plate 70 
of the base plate assembly 28 of the apparatus 20. For a 
golf club, the tacky surface 74 of the base plate 70 is used 
to maintain the golf club in a fixed position. Alternatively, 
the smooth surface 72 of the base plate 70 should be 
used for a golf club head or face component. 

[0043] At block 262, the shaft of the golf club is placed within 
the shaft support assembly 32. Specifically, the shaft is 
placed within the V-aperture 113 of the V-block shaft 



support 112. The portion of the shaft resting within the 
V-aperture should be approximately five inches from the 
top of the golf club. 
[0044] N extj at block 263, the shaft is aligned with the lie angle 
of golf club on the lie scale plate 90 of the lie adjustment 
assembly 30. If the golf club has a fifty-eight degrees lie 
angle, then the lie adjustment assembly 30 is set at fifty- 
eight degrees on the lie scale plate 90. The lie scale plate 
90 preferably has a scale that ranges from thirty degrees 
to ninety degrees on its right hand side and thirty degrees 
to ninety degrees on its left-hand side. The lie adjustment 
assembly 30 is adjusted for left-hand and right hand golf 
clubs. 

[0045] At block 264, the shaft is centered within the aperture 62 
of the sensor device 60 of the shaft center sensor assem- 
bly 26 of the apparatus 20. The shaft is centered by ma- 
neuvering the base plate assembly 28 through use of the 
forward-rearward movement device 76 and the lateral 
movement device 78. 

[0046] Next, at block 265, a face center locating device 42 is 

aligned with a face center point 310 of the golf club. In a 
preferred embodiment, a primary laser 42 is aligned with 
the face center point 310. The primary laser 42 is posi- 



tioned by movement of the entire laser assembly 24 
through use of the horizontal movement device 48 and/or 
vertical movement device 50. 
[0047] N extj at block 266, the face angle of the golf club is de- 
termined by measuring the distance of a plurality of non- 
contact displacement measuring devices. In a preferred 
embodiment, lasers 44 and 46 are utilized to determine 
the face angle, as shown in FIG. 14. The distance of laser 
44 from its point of origin to the face is compared with 
the distance of laser 46 from its point of origin to the 
face. If laser 44 is on the toe side of the face and laser 46 
is on the heel side of the face, then if the distance of laser 
44 is longer than the distance of laser 46 the face angle is 
open. Alternatively, if laser 44 is on the toe side of the 
face and laser 46 is on the heel side of the face, then if 
the distance of laser 44 is short than the distance of laser 
46, the face angle is closed. Yet further, if the distance of 
laser 44 and the distance of laser 46 are equal, then the 
face angle is neutral or square. The face angle will be dis- 
played on the operator interface terminal 122, as shown 
in FIG. 15. 

[0048] From the foregoing it is believed that those skilled in the 
pertinent art will recognize the meritorious advancement 



of this invention and will readily understand that while the 
present invention has been described in association with a 
preferred embodiment thereof, and other embodiments 
illustrated in the accompanying drawings, numerous 
changes, modifications and substitutions of equivalents 
may be made therein without departing from the spirit 
and scope of this invention which is intended to be unlim- 
ited by the foregoing except as may appear in the follow- 
ing appended claims. Therefore, the embodiments of the 
invention in which an exclusive property or privilege is 
claimed are defined in the following appended claims. 



